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1. INTRODUCTION  

Background  
1.1 The Plasma Physics Division of the Naval Research Laboratory has ongoing research programs in the 

development of high power lasers, high power radiation sources, pulsed power, laser-plasma interactions, 
atomic physics modeling, computer modeling of radiation hydrodynamics, space plasmas, nonlinear dynamics, 
and other physical phenomena.  Proposals are solicited for research and development effort in the above areas, 
to be conducted primarily by Ph. D. Level scientists and engineers, with support from B.S. and M.S. level 
engineers. 

1.2 The Division has  the world’s largest krypton-fluoride (KrF) laser called NIKE that delivers 3 kJ to 
target for experiments.  It has   an   exceptionally uniform laser focal profile. There is a continuing need to 
improve the reliability and the performance of this laser, and to improve diagnostic techniques for measuring 
the laser’s operational performance. The laser will now be used for laser-target interaction studies in support of 
the national DOE program inertial confinement fusion, concentrating upon the use of a uniform laser profile to 
accelerate flat foil targets. Nike will also be used to produce and study uniform multi-megabar compression and 
shocks in various materials. In support of these various experiments, the Division develops and utilizes multi-
dimensional radiation hydrodynamics codes, and has a continued program to improve opacity and equation-of-
state modeling. 

1.3 The Division also has a program to develop KrF lasers for the fusion energy application.  Nike is a 
low repetition rate laser system (1-2 per hour) used for laser target interaction.  The energy application requires 
much higher repetition rate (5 Hz), and substantial improvements in reliability and efficiency.  The technologies 
must scale to the 2-3 MJ needed for a fusion power plant. The NRL electron-beam pumped system called 
Electra is expected to demonstrate 5 Hz operation of KrF with 500J output.          

1.4 The Division also carries out research on ultra short (sub-picosecond) pulse lasers and other novel 
radiation sources.  There is particular interest in the propagation of these laser pulses in solids, gases and  
plasmas.  Pulse propagation is subject to a variety of linear and nonlinear processes.  For propagation in the 
atmosphere, these processes include ionization, Raman processes, nonlinear self- focusing, dispersion, 
scattering, and spectral broadening.  Pulse propagation in plasmas generally takes place at higher laser 
intensities.  Key issues in this regime include optical guiding in plasma channels, electron acceleration, and 
relativistic effects.  Propagation in solids can also exhibit a variety of nonlinear effects but is limited to lower 
intensities by damage limitations.  Finally, there is a continuing interest in the physics and applications of other 
novel radiation sources, including laser-plasma sources, laser synchrotron sources, free electron lasers, and high 
power microwave devices.  These sources are all driven by pulsed laser or electron beams. 
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1.5 An important objective of the Division is to do research and development in areas of pulsed power 
physics, performed to advance technology of pulsed power relevant to ONR, DOD, BMDO, and DOE 
applications. The research program is concerned with the development of high energy pulsed power systems 
employing capacitive and inductive energy storage, and the production and application of pulsed plasmas and 
intense high-power, charged particle beams. It provides the technological basis for high-energy-density plasma 
experiments, high-power switching, advanced radiation sources, and it advances applications of this technology 
to areas such as nuclear weapon effects simulation and directed energy weapons. The research encompasses 
three major activities: 1) Theory and analysis - concerned with providing theoretical and numerical support and 
guidance for the experimental groups and for sponsoring agencies; 2) Plasma and Beam Experiments - 
concerned with performing experiments using the pulsed power generators for applications involving pulsed 
plasmas and/or intense particle beams; and 3) Advanced Systems - concerned with the development of 
advanced, compact, high-power pulsed systems that integrate vacuum inductive storage, plasma opening switch 
techniques, and loads, such as bremsstrahlung x-ray diodes and plasma radiation sources. The experimental 
facilities include a variety of pulsed power sources to generate electron and ion beams, powerful discharges and 
various types of radiation.  

1.6 The Division also carries out development and application of theoretical models and state-of-the-art 
numerical simulations combining magnetohydro-dynamics, ionization dynamics and radiation physics. 

 

 

2. Scope  

2.1 This contract shall provide support, primarily on-site, for ongoing research programs. The contractor 
shall provide manpower to support the contract level-of-effort. This will include Ph.D. physicist level personnel, 
engineering support personnel for design, construction, and operation of systems, computer hardware and data 
analysis personnel, and technical personnel to assemble, operate, and maintain experimental hardware. In 
addition, the contractor shall provide short-term consultant personnel in the categories above, to meet the 
varying demands of the research programs. Most of the work will be performed using government furnished 
equipment on-site at the Naval Research Laboratory. Periodic travel will be required to report on results and to 
consult with other research organizations performing similar research. 

 

2.2 Management, Control, and Reporting 

The Contractor shall provide the management, control, and reporting functions necessary to manage, 
direct, control, and track the accomplishment of the SOW efforts. The Contractor management, control, and 
reporting efforts shall support all tasks required under the SOW. The Contractor shall designate one employee 
to serve as the Project Leader/Project Manager. This manager shall be the point of contact for all technical 
performance issues, receiving direction from and providing responses to the Contracting Officer’s 
Representative (COR) in accordance with Sections G-2 and G-3. Additionally, the Government desires that one 
or more on-site employees be designated with the responsibility of supervising and directing the Contractor’s 
on-site employees. The Contractor shall maintain liaison with COR and shall keep the COR well informed of 
contract efforts (i.e., technical, managerial, financial) with reports, by telephone, and on-site visits. The 
Contractor shall prepare and submit periodic reports on the management, control, and reporting functions in 
accordance with Exhibit A, DD1423 Contract Data Requirements List.  
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3. RESEARCH TASKS 

The contractor shall provide support for the following tasks. These shall be treated separately by the contractor 
for personnel and accounting purposes, but the level-of-effort in each general task area will be determined by 
the COR and incremental funding level. 

3.1 Perform design, fabrication, and testing for the development of KrF laser amplifiers, laser optics and 
control systems for the NIKE laser facility at NRL. Develop diagnostics for measuring the spectral, 
temporal, and focal profiles of the KrF laser beams. 

 

3.2 Complete and maintain the computerized beam alignment system for the 56-beam NIKE laser system. 

 

3.3 Provide target chamber diagnostics, computerized data acquisition and control system support for both 
the NRL NIKE and Electra laser facilities. 

 

3.4 Provide consultation on the usage and modification of atomic physics calculations for laser-plasma 
interactions. 

 

3.5 Provide support for development of fluorine resistant optical-coatings  for KrF amplifier windows and 
development of high-damage threshold reflective optics for 248 nm light. 

 

3.6 Provide experimental and diagnostic support for KrF laser development on both the Electra and Nike 
Laser Facilities.  This includes the fields of pulsed power, electron beam physics, optical systems, and 
KrF physics (kinetics, pulse shape, and optical quality).   

 

3.7 Perform theoretical studies of pulsed laser propagation in gases, plasmas, and solids. 

 

3.8 Provide assistance in theoretical computations, experimental design, and data analysis in the areas of 
plasma dynamics, intense electron and ion beam production, focusing and transport, plasma opening 
switches, and intense x-ray sources  for advanced pulsed power generators. 
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4. OTHER CONTRACTOR REQUIREMENTS 

 

4.1  Personnel: All contractor personnel must be qualified in their particular labor category and the 
government reserves the right to review qualifications over the life of the contract. Most of the technical effort 
will be performed at the Naval Research Laboratory. Contractor personnel will be expected to travel to off-site 
locations for short periods to meet sponsor-mandated requirements or to report on their results. 

4.2 Support: The facilities necessary for performance of the tasks assigned by the COR to the contractors 
under the scope of the contract will be provided by NRL. Necessary secretarial, accounting, and administrative 
support for on-site contractors shall be provided by the contractor, off-site, and at the contractor’s expense. 

 

4.2  Documentation and Training    

The contractor shall provide documentation and any required training for all software and hardware developed 
under this contract in accordance with Exhibit A, DD1423 Contract Data Requirements List and applicable 
contract clauses under section I.  
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1. PERSONNEL QUALIFICATIONS 

The following paragraphs set forth the minimum requirements deemed necessary to perform the tasks set forth 
in the Statement of Work. The Contractor shall be capable of providing the personnel as directed by the 
Contracting Officer’s Representative (COR) according to level-of-effort requirements in the following labor 
categories and with the experience indicated. Those personnel designated, as “key” shall be available for work 
efforts on the first day after contract award and are subject to the provisions listed in Section H-2 of the 
solicitation.  

 

 

2. Labor Categories and Qualifications 

2.1. (Key) Senior Scientist 
Shall as a minimum possess (a) a Ph.D. in physics or electrical engineering (b) at least five years of 
extensive experience in the design and development of x-ray imaging diagnostics for laser-plasma 
hydrodynamic experiments. 

2.2.  (Key) Research Scientist 
Research Scientist - Category A 

This senior level scientist category shall as a minimum possess (a) a Ph.D. in physics or electrical 
engineering, (b) at least two years of experience in KrF lasers, pulsed power, electron beam physics or 
optical systems. 

2.3. (Key) Electrical Engineer 
Shall as a minimum posses (a) a B.S. in Electrical Engineering, (b) at least three years of experience in 
development of hardware and software necessary for supporting diagnostics, computerized data 
acquisition, and control systems. 

2.4. Physicist 
Physicist - Category A 

Shall as a minimum posses (a) a PhD in physics or electrical engineering, (b) at least three years oof 
experience in development of fluorine resistant optical-coatings for KrF amplifier windows, development 
of high-damage threshold reflective optics for UV light or closely related fields. 
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2.5. Research Scientist(s) 
 

Research Scientist - Category B 

Shall as a minimum possess (a) PhD in physics or electrical engineering, (b) at least two years of 
experience in development of fluoringe resistant optical-coatings for KrF amplifier windows, development 
of high-damage threshold reflective optics for 248 nm light or closely related fields. 

 

Research Scientist - Category C 

Shall as a minimum possess (a) a PhD in physics or electrical engineering, (b) at least one year experience 
in plasma physics, laser physics, laser engineering or related fields.  

 

Research Scientist - Category D 

Shall as a minimum possess (a) a PhD in physics or electrical engineering, (b) at least two years experience 
in physics of plasma processes, including laser propagation in matter, intense electron and ion beam 
production, plasma opening switches, and intense x-ray sources, or related fields.   

 

 

2.6. Other Labor 
 

The Contractor shall provide other personnel as required for successful completion of the tasks identified 
in the Statement of Work at the levels specified in Section H-3 of the RFP. These categories may include 
any combination of the labor categories above and may include other categories not specified in this 
document as deemed necessary which may include but not limited to administrative positions, program 
manager duties and any required consultant or subcontractor positions. 




